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Abstract 
We examined whether the retrieval of information might be source of forgetting when University students perform an 
examination test. Psychology students completed a test composed of two sections. In section (a), students answered true/false 
questions from two topics. Afterwards, section (b) was presented with new questions from the same topic (RP– questions) and 
questions from a topic that was not presented in section (a) (NRP questions). The students showed lower accuracy in RP– 
questions relative to NRP questions. This result suggests that when students answered questions in (a) section, related questions 
were inhibited so it was hard to recover them in section (b). This study shows that some methods used to evaluate the students’ 
knowledge might promote forgetting.  
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
 
There is a large number of assessment methods used to evaluate undergraduate competences. Bloom (Bloom, 
Engelhart, Furst, Hill & Krathwohl 1956) introduced a taxonomy in which each specific assessment method is 
intended to evaluate concrete cognitive levels associated to the final competence of undergraduate students in 
university course. Knowledge would be a cognitive level in which it is evaluated whether a student knows and recall 
information of a specific topic. Examples of knowledge questions are multiple choice tests, true/false questions, 
definitions, etc. In these examination methods, the students have to retrieve information stored in memory. 
According with Bloom et al., each education assessment method has its strengths and weakness depending on the 
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purposes and ways it is used. Hence, from this perspective it is useful to identify factors that might determine the 
quality of the examination methods used to evaluate students in university courses.  
 
1.1. Assessment methods: Modulating factors 
 
Previous studies have investigated several factors that might determine the effectiveness of the assessment 
methods to correctly evaluate the students’ knowledge. In the current study we will focus on the influence that basic 
cognitive processes needed to answer to examination tests has on academic achievement of students. These 
cognitive processes involve perception, attention, language comprehension, learning, memory, etc. For instance, 
within the field of memory, it has been widely corroborated that  individuals more easily remember information that 
has been studied few times spaced over time (distributed practice) rather than repeatedly studied in a short period of 
time (massed practice) (Donovan & Radosevitch, 1999, for a review). Hence, the way of memorizing information 
might determine the students’ performance in examination tests. In the current study we will focus on a different 
memory process which, to our knowledge, has not been investigated in educational and classroom settings: 
Inhibition during recall.  
 
1.2. Inhibition in recall 
 
There are a large number of studies showing that the very act of retrieving information is a source of forgetting 
(see Anderson, 2003, for a review). It is well known that the repeated recall of information increases the probability 
of retrieving the same items afterward. However, it is also well documented from experimental psychology studies 
that the recall of information that was not retrieved but it was related is less likely to be recalled relative to other 
unrelated information (the retrieval–induced forgetting effect, RIF effect, Anderson, Bjork, & Bjork, 1994). One 
procedure to corroborate the RIF effect is the retrieval practice paradigm (RP paradigm, Anderson et al., 1994) in 
which individuals study category–exemplar pairs (e.g., Fruit–Orange; Animal–Monkey). Afterward, there is a 
practice phase in which participants receive a cue (Fruit–Or___) and they have to recall the associated exemplar 
(Orange). In this phase, only exemplars of some categories are practiced (i.e., Fruit–Orange, RP+ items). Finally, 
participants complete a final recall tests in which they have to retrieve as many exemplars as possible for all 
categories studies in the learning phase. The result of the final recall shows firstly a facilitation effect: participants 
recall more practiced exemplars (RP+ items) than exemplars from categories that were not practiced previously 
(NRP items). Importantly, there is also a RIF effect since the probability of recalling unpracticed exemplars (i.e., 
Banana) from practiced categories (i.e., Fruit) (RP– items) is reduced relative to the recall of unpracticed items (i.e., 
Monkey) from unpracticed categories (i.e., Animals) (NRP items). This RIF effect is usually interpreted as due to 
inhibition during recall (Anderson et al., 1994). When participants recalled some exemplars in the practice phase, 
related candidates (RP– items) competed for selection so they were inhibited to reduce interference. Therefore, it 
was hard to retrieve these inhibited items when participants were required to recall them in the final phase. The 
question we address in the current study is whether students are also subject to inhibition during recall when their 
academic achievement in university courses is evaluated with examination tests.  
 
1.3. The current study 
 
The main purpose of the present study was to investigate the relative contribution of memory processes widely 
corroborated in experimental psychological studies (Anderson, 2003; Anderson & Bell, 2001; Anderson et al., 1994) 
as modulating factors of academic achievement. More specifically, we evaluated whether the performance of 
undergraduate students on examination tests was determined by the inhibition of information when they recalled 
information to answer questions about specific topics. To this end, we focused on one type of examination method, 
true/false questions that, as we have described previously, is intended to index the knowledge of students in a 
specific university course. Undergraduate students completed an examination test to evaluate their knowledge of 
three topics of a psycholinguistic course. The exam consisted of two sections. In the first section, students answered 
true/false questions of half of the topics. After finishing this section, students were presented a second section with 
the same questions previously presented (RP+ questions), questions from the same topic evaluated in the first 
section but never presented before (RP– questions), and questions from a topic that was not evaluated in the first 
part of the test (NRP questions). We expected to corroborate the facilitation effect so students would score higher in 
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RP+ questions relative to NRP questions. However, more important was the prediction about the possible inhibition 
during tests performance. If students inhibited related information from the topic they answered in the first part of 
the test, they would show lower accuracy in response to RP– questions relative to NRP questions in the second part 
of the test. This RIF effect would indicate that test scores of undergraduate students in academic courses are 
sometimes underestimated due to inhibition during recall.  
 
2. Method 
 
2.1. Participants 
 
Undergraduate university students enrolled in a Psychology of Language course were informed at the beginning of 
the semester that, in the middle of the course, they would have the opportunity of performing an exercise consisting 
of a final test simulation. After finishing the first topics of the course, the students decided freely whether to take the 
test or not without implications for the final academic grade. In addition, the students were informed that the scores 
obtained in the examination would not be part of the final grade but that they would receive feedback on their 
ongoing learning after completing the exam. Moreover, students were informed that the scores in the tests would be 
used for research purposes and that individual scores would be treated anonymously. Only the data from students 
that agreed with the use of their scores and signed a consent form were used in the current study. Few weeks later, 
all the students were informed about their performance in the test and the research goal and results obtained in the 
study were also explained. Thirty students signed the consent form and their data were considered in the study. 
 
2.2. Design and material 
  
Three within participant conditions were considered in the study with the scores of students in the second part of 
the test: (1) questions that were presented in the first part of the test (RP+ questions), (2) questions that were not 
presented before but belonged to a topic evaluated in the first section of the test (RP– questions), and (3) questions 
from a topic that was not assessed in the first part of the test (NRP questions). The possible facilitation effect was 
evaluated by comparing students’ scores in RP+ questions relative to NRP questions. The possible inhibition effect 
was examined by comparing student’s scores in RP– questions relative to NRP questions.Three topic of a 
psycholinguistic course were selected: (1) speech processing, (2) visual word recognition, (3) sentence processing. 
For each topic, 16 true/false questions were constructed. These sentences were carefully selected to avoid verbal 
complexity, they were written in direct and declarative language, they were short string statements and they were 
not ambiguous or generalization statements. True sentences were constructed so that, each part of statement was 
true. Negative words were avoided to reduce confusability. Therefore, all sentences used in the test were clearly true 
or false.  
2.3. Procedure 
The study was conducted in two phases, the first section and the second section of the test. Each student received 
a booklet for each section of the test. The students received the first part of the test and they were instructed to 
complete it at their own pace. When each student finished the first section of the test, the teacher collected the 
booklet and the student received the second part of the test. Hence, the questions and responses to the first part of 
the test were not available when the student completed the second part of the test. First section of the test, the first 
section of the test was composed of two topics. The true/false questions were grouped by topic. Each topic contained 
8 sentences (4 true sentences and 4 false sentences). The order in which the topics were presented was 
counterbalanced across participants. Within each topic, true and false sentences were randomized. Second section of 
the test, the second section of the test was composed of three topics. Each topic contained 8 sentences (4 true 
sentences and 4 false sentences). The sentences were grouped by topic and true/false sentences were randomized 
within each topic. The 8 questions of one topic were exactly the same as those presented in the first part of the test 
(RP+ questions). The 8 questions of another topic were not presented before but they belonged to one of the topics 
previously asked in the first part of the test (RP– questions). Finally, 8 questions were presented for another topic 
which was not evaluated in the first part of the test (NRP questions). It was counterbalanced the order in which the 
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topics with RP+ questions, RP– questions, and NRP questions was presented. Six version of the test were created in 
order to counterbalance the assignment of the 8 true sentences and the 8 false sentences of each topic (topic 1, topic 
2 and topic 3) to the first and second section of the test. Also, the assignment of these questions and topics to the 
three conditions used in the second part of the test was counterbalanced (RP+ questions, RP– questions y NRP 
questions). In the first part of the test, two versions contained the topics 1 and 2, two versions contained the topics 2 
and 3 and two versions contained the topics 1 and 3. Since each topic was composed of 16 sentences (8 true 
sentences and 8 false sentences), within each pair of versions (topics 1–2, topics 2–3, topics 1–3), one version 
covered 4 true sentences and 4 false sentences, while the other version contained the rests of sentences (the other 4 
true sentences and 4 false sentences). Hence, across students each topic and each sentence within the topics were 
presented an equal number for times in the first part of the test. In addition, there were an equal number of true and 
false responses within each topic in the first part of the text. The same topics of the three pairs of versions used in 
the first part of the test (topics 1–2, topics 2–3 and topics 1–3) were presented in the second part of the study. In one 
version, one topic was assigned to the RP+ condition (i.e, topic 1) so the same questions were presented in the two 
parts of the tests, while the other topic (i.e, topic 2) was assigned to the RP– condition so it includes new questions 
that were not presented before but belonging to a topic previously presented. In the other version of the pair, it was 
counterbalanced the assignment of topics to the RP+ condition (i.e., topic 2) and RP– condition (i.e., topic 1). The 
same was done for each pair of versions (topics 1–2, topics 2–3, topics 1–3). Finally, the topic that was not 
presented in the first part of the test (topics 3, topic 1 and topic 2 for each pair of versions, respectively) was 
assigned to the NRP condition (4 true sentences and 4 false sentences in one version of each pair, and the rest of 
sentences in the other version of each pair). Hence, across students, all topics and all sentences within each topic 
were presented an equal number of times in the RP+ condition, the RP– condition and the NRP condition. Also, the 
number of true and false sentences was the same in the three conditions of the second part of the test.  
 
3. Results 
 
The formula scoring procedure was used (Frary, 1988) to reduce multiple–choice test score irregularities due to 
guessing: FS = R – W/(C – 1), in which, FS = corrected score, R = number of items answered right, W = number of 
items answered wrong, and C = number of choices per item. The total percentage of corrected scores obtained by the 
students in the test was 53.67% (SE = 3.06). The percentage of corrected scores in the first part and second part of 
the test were 54.37% (SE = 3.91) and 53.19% (SE = 3.29), respectively.  
x Facilitation effect. To evaluate the possible facilitation effect we compared the corrected scores in the 
RP+ condition and the NRP condition. The difference between these two conditions was significant, 
F(1, 29) = 4.28, p = .05, η2 = .13. The students’ scores in RP+ questions were higher (M = 66.25%, SE 
= 4.65), relative to their scores in NRP questions (M = 53.33%, SE = 4.75).  
x Inhibition effect. We assessed the possible inhibition effect by comparing the corrected scores in the 
RP– condition and the NRP condition. The outcome of this comparison was significant, F(1, 29) = 4.42, 
p = .04, η2 = .13. The students’ scores in RP– questions were lower (M = 40.00%, SE = 4.81) than their 
scores in NRP questions (M = 53.33%, SE = 4.75).  
 
4. Discussion 
 
This study was aimed to examine whether the academic achievement of university students in an examination 
test was modulated by memory processes associated to the act of retrieving information. The response to this 
question seems to be affirmative. University students completed a true/false test about three topics of a 
psycholinguistic course. When students responded to questions about a topic, the answer to new questions about the 
same topic was impaired. Specifically, the students scored lower in questions after responding to other questions 
from the same topic (RP– questions), relative to the scores obtained in new questions from a topic which was not 
evaluated in the first part of the test. This result suggests that the scores obtained by undergraduate students in 
true/false test might be underestimated due to intrinsic inhibitory processes associated to the retrieval of information 
needed to answer the questions presented in the test. A question to pose from the current study is about the way to 
avoid the underestimation of the students’ achievement due to inhibition effects when they perform an examination 
test. The consequences of RIF effect would be mitigated with the correct develop of a true/false test. Although RIF 
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effect would not be abolished since it is intrinsic to the retrieval process, its influence would be attenuated by 
grouping questions by topics. In this way, the consequences of inhibition during recall would not influence test 
scores since after answering the questions of a topic, no more questions would be presented on the same topic. 
Future research will shed light on this point. To conclude, the take home message from all of this is that tests scores 
obtained by undergraduate students in university courses might be underestimated due to inhibitory processes 
associated to the completion of the examination tests.  
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